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, 7n A r  izona Vol tages (230 kV) EHV Vol tages (500 kV) 
1 ?n 

0 Ym a "bus 14231 WESWNCW 230 0 0 0 0  I I l2uM 
0 5mO d "bus 14221 PPAPS W 230 0 0 0 0  I I I 2 0 0 0  

, I  ..A?. P >,,$,. I l a c .  ,F7,% , iz; 1: i_ 1 1 I mp,; 
0 % a  rbvl 14203 CISCRWS 234 0 0 0 0  I I 12000 

0 5m0 e r h o  15230 RUW 230 0 b 0 0  I I lzm 

0 5 M O a  "bus I4WI FOURCORN 5 0 0 0  0 0 0  I I l x m  
0 50W B "bus 15021 PALOVRDE 5 0 0  0 0 D O  I I l X a 0  
0 5000 a vbui 15011 KYRWE 500 0 0 0 0  I I l x m  

0 0  I I 1 2 m  

t i ' .  I I I?:': 

0 0  I I l z m  

0 5000 a "bus 14003 NAYiUO 500 0 0 

0 5:m: ,1 "bl,., ?BC',8 ulY,!;:,,;,4 ,:I!̂  P 'I 

0 55W a "bus 14005 WESTIIINC 5M 0 0 

Frequenc i es (500 kV) 

Time( sec ) Time( sec ) 
0 0  I I E Q 5 O W  
0 0 1 I 60 5000 
0 0  I I 0 

0 0  I I w5mO 
0 0  I I w 5 m  

59 5000. fbua 14001 FDuRUlRN 5 M 0  0 
59 5000 e fbus 11003 NAVAJO 500 0 0 

E5mO 0 

59 5000 LI fbus 15011 KYRWE 5 M  0 0 
59 B W O  a fbus 14005 WESTIIINC 500 0 0 

H B C r : ?  I/ n r  I I 
fbur 15021 
,/>US 26<!48 

0 0  1 I IZOW00 ~ I 2 O  DXC I) m g  14903 CHOLLA4 22 0 0 

~ 1 2 0  OM0 a '"8 15981 NAVMO I 26 0 0 
101 LI.? ,> 
CT4 13 8 0 

I Z O O L W O a  % IIpcc5CT2 15 0 0 

-120 WW B '"8 14914 FCNCNICC 22 0 0 0 0 I I 120 0000 
0 ;  ; f ;: 
0 0  I 1 I2 
0 0 I 1 120 0000 

.I,: liT31 

VESTERN ELECTRICITY COORDINATING COUNCIL 

AARCH 1 ,  2010 
lo14 HS3-SA APPROVED BASE CASE 



2023 Heavy Summer Detailed Planning Case 

0 . 5 0  

Time( sec ) 
0 0  I I 1 2 W  

U i i  I I ,am:' 
n o  1 I 1 2 o w  
n o  I I 1 2 m  

0 5 W  a vbua 15230 RUDD 230 0 b 0 0  I I I m m  

0 5Mo m vbvs 14231 lLsMGU 239 0 0 
0 5 o w  a "bus 14221 P P r n  w 230 0 0 
p So00 vbul 14203 ChscwLps 230 0 

i n , !  ,. \b,,, ,1230 il.F"F 'I 23,: 1 2 

1.20 EHV Vol tages (500 kV) 

0 . 5 0  

1 
.o 

Time( sec ) 
3 

Time( sec ) 
0 

WESTERN ELECTRICITY COORDINATING COUNCIL 

MARCH 1 .  2010 
2014 HS3-SA APPROVED BASE CASE 



2023 Heavy Summer Detailed Planning Case 

50 

1 .  

0 .  

I i 
. . 

___ ..................................... ~ ~ _- ............................................... i 
............................................ 

I 

120 

- 120 

0 

0 0  I I I Z M O  
0 0 I I I 2000 

I X ' K  
0 0  I I I2MO 

0 5MO a vbup 14231 m c W  230 0 0 
0 5WO a vbui 14221 PPAPS W 230 0 0 
f! 5mO a vbul 14203 CASCPAPS 230 0 0 
, .i.ii. a 1d30 ,F1<01 \ A,?!: c 0 
0 5 M O a  "bus IVM RUW230O 0 

0 
j f I 2000 

_ _  Rotor Angles 

0 0 .0  
Time( sec ) 

0 0 I I I20 oow 
0 0 I I 120 0000 
0 0 1 I I20 0000 
? 0 , I l i "  nncp 
0 0 I I I20 0000 
0 0 I I I20 0000 

-120 mW (I m g  14903 CHOLLA4 22 0 0 
~ 1 2 0  WOO a en8 14911 FCNCNlCC 22 0 0 

-I20 OOW e m g  14954 

-120 moo a Mg 15981 NAVAJO I 26 o o 
120 :mi,:c n <I <: I :'is1 $CUE; T3 0 0 

I20 0000 a '"8 14967 WpCC5CT2 15 0 0 

, In EHV Vol tages (500 kV) 

0 0  
0 0  0 0  

0 0  0 0  
i r  

I 6 0 5 m  
I 60 5000 
I SO 50M 
I BP %>on 
I 60 5000 
I 60 5000 

WESTERN ELECTRICITY COORDINATING COUNCIL 

MARCH 1.  2010 
2014 HS3-SA APPROVED BASE CASE 

Page 1 



2023 Heavy Summer Detailed Planning Case 

3 
0 0  I I l 2 w o  
0 0  I I 12000 
0 0 1 I I 2000 
:,:: , I ,2!!f!!; 
0 0  I I 1 2 0 M  

0 m a  rbvs 14231 wEsTINGW2300 0 
0 5002 B "bus 14221 PPAPS W 230 0 0 
0 5 m  a rbul 14203 CASCRWS 230 0 0 

A':) ltllb, iim \ L.W o 
0 5 m a  "bvl 15230 Rum2300 0 

O D  I I I w o m  
0 0  I I 1200000 

I iir i m x  
0 0 I I 120 0000 
0 0  I I I200000 

120 Mm a ang 14903 CE3LU4 22 0 0 
120 WOO a ang 14914 FCNCN4CC 22 0 0 

-120 0000 a M% 15981 NAVAJO I 26 0 0 
1x2 mo; 1 ..I '1 li'131 -* i>\R"I 2 c 

-120 a a w  14964 W€C.4CT4 13 8 0 
I20 0000 e an8 14967 IpcC5cIZ 1 5 0  0 

p ; I 120OMO 

, __  EHV Vol tages (500 kV) 

Time( sec 
0 0  I I Inm 
0 0  I I 1 2 m  

0 0  I I 1 m  
0 0  I I I M m  

0 5 m .  rbvs 14001 MJmm 5000 0 
0 5WOa vbu3 14003 NAVAJO 5000 0 
0 5WO a r h s  15021 PUVRDE 500 0 0 
,* %.'n .* "hllr ZaO,lS WL', ! GI4 .>I:? :t 0 
0 5MO L) vhuo 15011 KYRENE 500 0 0 
0 5000 e v h s  14525 WESTWING 500 0 0 

f ; f$?$ 

Frequent i es (500 kV) 
60.50 

I 

59.50. 
3 

WESTERN ELECTRICITY COORDINATING COUNCIL 

MARCH 1 .  2010 
2014 HS3-SA APPROVED BASE CASE 



2023 Heavy Summer Detailed Planning Case 

, ?n Ar izona Vol tages (230 kV) 

Time( sec ) 
0 0  I I I xm 
0 0  I I I Z M o  
0 0  I I IZMO n,' , , ,n>, 
0 0  I I 12030  

0 5mO e "bus 14231 WESlWNCN 230 0 0 
0 5 M o  e "bus 14221 PPAFS W 230 0 0 
0 5m0 a vbul 11203 CASGRAE 230 0 

0 5m0 a r h o  15230 RUDD 230 0 0 
0 m n !  ? rbllr l"i3(' VIPI1F \ 2.': r, 0 

120. 

- 120. 

nn Rotor Angles 

0 

, ?n EHV Vol tages (500 kV) 

0.0  
Time( sec ) 

0 0  
0 0  
0 0  
n C  
0 0  0 0  

5 9 5 m O a  lbve 14031 FLXRCoRN 5 D l O  0 
59 5000 a fbvs 14003 NAVAK 500 0 0 
59 5 M O a  fbus 15021 P W R D E 5 W O  0 
,I< -,mc LI ,bll., 26048 HCC,II.,.H ci:: - ? 
59 5WO e fbur 15011 KYRFJE 5Dl 0 0 
59 5000 a fbvs 14005 W l W I N C  5 0 0  0 0 

0 0.0 1 
Time( sec ) 

0 0  I I l x m  
0 0  I I l m o  
0 0  I I 12000 

0 0  I 1  I r n  
0 0  1 I I Z m O  

0 5Om a vblu 14001 FWRulRN 500 0 0 
0 5wO a vbvs 14003 NAVAJO 500 0 0 

e rbvs 15021 PliLoyRDE 500 0 0 

0 5wO a r h e  15011 KYRENE 500 0 0 
0 5000 a "bus 14005 WESWING 500 0 0 

; zG$ .,, ,. ii  0 , I I 2Si'ii vwc m~ ui:ilii /:B i a  n o 

3 

WESTERN ELECTRICITY COORDINATING COUNCIL 

MARCH 1 .  2010 
2014 HS3-SA APPROVED BASE CASE 

Page 1 



2023 Heavy Summer Detailed Planning Case 

.............. . 

0 . 5 0  

.... 

Rotor Angles 120.^^ 

- 120, 

EHV Vol tages (500 kV) 
1.20. 

I 

0 .50  .o  1 
Time( sec 1 

0 0  I I lzom 
0 0  I I lmOO 
0 0  I I I 2000 . 0 I , I ZOX 
0 0  I I 1 m  
0 0  1 I 1mw 

0 5 0 M a  "bus l1Wl  FWRCORN 5 m O  0 
0 5000 a "bus 14003 NAVMO 500 0 0 

0 5 m  e v h s  15011 K M I W  5W 0 0 
0 5 o W a  "bus 14005 WESlWINC 5 0 0 0  0 

9 ;E; :E :gP?g LYYE E? 0 

Time( sec 1 
0 0  0 0  59 5 m a  fbu., l1Wl FDuRmRN m o  

59 5000 a fbur 14033 NAVAJO 500 0 8 
59 5000 a fbur 15021 PAMVRDI 5CO 0 0 
5.. 5-0,: .< l l l , ,~ .  ihil48 wcl..,~,ll in0 c 
59 5Dm a m o  15011 K W E  5W 0 0 
59 5oW a fbvr 11005 IESIWINC 500 0 0 

1!0 
0 0  
0 0  

WESTERN ELECTRICITY COORDINATING COUNCIL 

MARCH 1 ,  2010 
2014 HS3-SA APPROVED BASE CASE 

Page 1 



I 2023 Heavy Summer Detailed Planning Case 
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0 

0 0  
0 0  
0 0  
I1 n 0 0  

0 5Mo a "bus 14231 WESlWGy TJg 0 0 
0 S M o  a vbuo 14221 PPAPS W 230 0 0 
0 5m a vbul 14203 C W R A P S  230 0 
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59 5 N u  a fbvs 14005 WESTYlNG 5CC 0 0 

3 

WESTERN ELECTRICITY COORDINATING COUNCIL 

MARCH 1 ,  2010 
2014 HS3-SA APPROVED BASE CASE 



2023 Heavy Summer Detailed Planning Case 

- 120.00 
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t 

~ 4 
I 
I 

............. 

~ __ _I_..I. 

... ......... . ....... .. 

_* EHV Vol tages (500 kV) 
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0 0  I I l 2 m D  
0 0 I I I 2000 
0 0  1 I I 2 M C  
<,? 1 I ,*mc 
0 0  I I l M 0 0  
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0 5MO a "bus 14221 PPAPS W 230 0 0 
0 5000 a vbui 14203 CASCRAPS 230 0 0 
:' ii'P _. I,,,. ,:LS" ,,.?M , 23:> ' ,- 
0 5Mo a vbvr 15230 RUOD 230 0 0 

10.0 
Time( sec ) 

0 0  I 
0 0  I 0 0  I 

(~ , 
0 0  I 0 0  I 

0.0 10'. 0 
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0 0  I I l 2 O m  
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0 5 0 m  a vbvs 14003 N A V N O 5 0 0  0 0 
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i! :Eo 8, :::: ;::'A ;::;E :E : 0 ? ?  f f f fg; 
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60.50. 
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59 5 M O a  fbu, 14001 FCURWRN 5 0 0 0  0 0 0  0 0 1 I 1 I M5mD M 5000 

0 0  I I 60 5 M C  
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,I< .,:?x * <I,,,< Zhrlf i  U ~ c 1 ~ i i i ; H  <,on " 
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59 5000 a lbus 14005 WSlWlNG 500 0 0 
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0 
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0 5000 a vbu3 14003 NAVUO 500 0 0 : ;:K : ::: f.::;,; :?E 0 0 0  . I ,  I I I I 1 2 m  , ? , X  

0 5WO e vbua 14005 WErmlNG 500 0 0 

60.50 Frequencies -(500 kV) 
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I I I 

0.50-  
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0 5MOa "bus 14231 WSlW&W2300 0 

0 0  I 1 I Z W O  
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: r c  1 t ,2r'n,, 
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>mr ,, .b,,. ,,.23: ,bX"l. , LJ!' :, ,: 
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r P I I ,2? 
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0 0  I I IZOOOCO 

-12OWWa m g  14903 M D U l  2 2 0  0 
IM Dow a -8 11914 FCNCN4CC 22 0 0 

~ I M  mC0 a ~g 1-81 NAVAJO I 2 6 0  0 
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-ImtXOOa M8 149M WCCKT4 1 3 8  0 
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, In EHV Vol tages (500 kV) 

0 0  I I 1 m  
0 0  I I 12000 
0 0  1 I ,moo 
ii  0 I I I 2 m  
0 0  I I 1 m  
0 0  I I lmoo 

0 5 W O a  vbue 14001 FWRmFA 5 0 0 0  0 
0 5WO a "bus 14003 NAVAJO 505 0 0 
0 5000 a "bur 15021 PALOVROE 500 0 0 
0 '>O^? I ihfl.. 26m.R U c i l ' !  : ,,I4 -7r / I  l, 
0 50W II "bus 15011 XYRVIE 5W 0 0 
0 5wO a vbvs 14005 YETTllNC 5W 0 0 

Frequenc i es (500 kV) 
60.50 

I 

59.50. 
. o  11 

Time( sec ) 
0 0  
0 0  0 0  
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5: IC : :E:: ;gz; ;;E?; :a:: : : c r  
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,___ 

___I_._._._-.- 
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.. 
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I T 7 l i - i -  -t - - T - - t l t  ___ ............. ............ ............. I~--ltt 4 1 -r 
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0 0  1 0 0  I 
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.--.--.-__.__I.__ 
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60 
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15011 K W E  5W 0 0 
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a fbus 15021 
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"'I 1'103, ? A , n R l > ,  2', !' 0 c I T  I I 12 
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. _ _  Arizona Voltages (230 kV) 

3 
0 0  I I 12wo 
0 0 I 1 I 2000 
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0 Ym a vbvs 14231 WESTWNCW 230 0 0 
0 5 w 0  a "bus 14221 PPAPS W 230 0 0 0 5w0 a vbui 14203 CIsGRAF5 230 0 0 

I 3i;-l. , "h,,, t:z:x YFSlli \1 2.4,- 0 a 
0 5wO B "bur 15230 RUDD 230 0 0 

Time( sec 1 
0 0  I 0 0  I 
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- 1 ~ a m o a  mg 14903 uKlLU4 22 0 0 
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-120 Woos sng 14964 WCCACT4 138 0 
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!nil I , , ? r o t :  
0 0  I I l 2 w O  
0 0  I I 1mo 

0 SOW a "bus 14001 FCURCORN 500 0 0 
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c ' w o  .% ylills Z ~ S  wri!i,.t;n zoo o 
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59 5000 a fbuo 14005 WESTWINC 500 0 0 
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Ar i zona Vol tages (230 kV) 1.20 
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, 7n Ar i zona V o l  tages (230 kV) 

Detailed Planning Case 
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:: .,L:il' '. .h,,, i i 23c  , t S R  , 2% :, ic 

0 0  I I 1 2 0 3 0  
o n  I I I zwo 
0 0  ; f :E 
0 0  I I I 2 0 3 0  

Rotor Angles 120.00 

-120.00 

I 

0 0  I I 1 2 0 m m  
0 0  I I 1zOw00 

-1mamoa mu 14903 W O U 4  2 2 0  0 
-120 OM0 e an8 14914 FCNCN4CC 22 0 0 
~ 1 2 0  WM a '"8 15981 NAVAJO I 26 0 0 

~ 1 2 0  mm a mu 14964 WCCACT4 13 8 0 
120 W W a  an8 14987 Wffc5CT2 15 0 0 

n o  I I I Z O O ( ~ O O  

0 0 I I 1200000 

, 2 C C O ? C . ,  . I U  , io31 'h:U\i"l L.,? 0 ;E ; ; y2r; 
0 0  1 I w5Mo 
0 0  I L 6 0 5 0 0 0  
fY> I I t;,>.::,>,, 

o n I I 60 5000 

59 5000 a m"P 15011 KYRENE 5 M  0 0 0 0  I I 6 5 5 0 3 0  
59 5000 a rbw 14005 WESTWING 500 0 0 n o  I I 505000 

59 YXOa t h e  14031 FwRmRN 5WO 0 
5 9  5030 e tbuo 14003 NAVAJO 500 0 n 
59 5000 a tbur 1502, PhLoyRDE 500 0 0 
.,'a .,"?C < , , X l i  2lin4fi Uc(,.:,LH ',^P r: i. 
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EHV Vol tages (500 kV) 
1 ?n 

n n  1".0 
0 .50  
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2023 Heavy Summer Detailed Planning Case 

, In Ar izona Vol tages (230 kV) , 7n EHV Vol tages (500 kV) 

Time( sec ) 
0 0  I I l m D 0  
0 0  I I 1 2 m  
0 0  I I I Z M D  
o r  I I , a Y r  
0 0  I I I M m  

0 5 W O e  vbvr 14231 u E s I I N c Y z J ) O  0 
0 50M a vbvs 14221 PPWS Y 230 0 0 
0 B rbvl 14203 CASGR*PS 23(1 0 

05OW a "bus 15230 RUW23.30 b , ,,.., * ,,,,. ,"23<' \P?"t , Lz;' 'I 0 

Timef sec 
0 0  
D O  
0 0  
P 11 
0 0  0 0  

120 mm I20 
ow0 120 oow , zr i:n.ii I20 
mm 120 W M  

Time( sec ) 
0 0  I I I2000 
0 0  I I 1 2 m  
0 0  I L I2020 .", I I 1mx; 
0 0  I I 12053 
0 0  I I 12000 

0 5WOa vbv i  14001 FWRaRH 5 W 0  0 
0 5000 a "bus 14003 NAVNO 500 0 0 
0 5050 a "bus 15021 PALOVRDE 5W 0 
:I in00 ,I i/>,,i 2i,liiS w,,;lL" ,i\c <! 
0 5020 a v b u ~  15011 K t W M  5W 0 0 
0 5000a vbvr 14005 W E m l N G  5W 0 0 

Frequenc i es (500 kV) 
60.50 

59.50. 

Time( sec 
0 

0 0  I I w5WO 
0 0  I I 6 0 5 m  
0 0  I I 6 0 5 M o  
0 r , I 6" SO?? 
0 0  I I w5c.m 
0 0  I I 6 0 5 m  

59 5000 1) fbus l4Wl FWRmPJl 5W 0 0 
59 50M a fbur ,4003 NAVAJO 5 0 0  0 0 
59 5000 e fbus 15021 PALOVBDE 500 0 0 

59 Saa a fbur 15011 K'IRENE 500 0 0 
59 50M a fbua I4005 WESTWING 500 0 0 

,o i m  .I fii/lr m n u  UTCII! ..,. n irc I' 
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-120.00 

?n Arizona Vol tages (230 kV) 
1 

0 

0 0  I I I Z W U  
0 0  I I I 2 w O  

0 0  I I 1- 

0 5WU a "bus 14231 UESTVNCW 230 0 0 
0 5WO a vbus 14221 PPAPS W 230 0 0 
0 5000 e vbvl 14203 CASCRAPS 230 0 

0 5WU a vbuo 15230 RUDD 230 0 b 
0: f f 0 ,52.::' e .ill,. ,4230 i'l.R,,,. , 23;; :, 0 

120. 
_ _  Rotor Angles 

0 0  I I Imam 
0 0  I I 1 2 0 w w  

, ,  I , IZi-r'sLi? 
0 0  1 I 1 2 0 u x M  
0 0  I I I m m  

-120 MOD 1) m g  14903 CHOLlA4 22 0 0 
-I20 WW a an8 14914 FCNCNCC 22 0 0 

I20 OD00 a 1"s 15981 NAVAJO I 26 0 0 
12s :i(:ro ,< "\I t i 911  ?A!o',?rIl  2 ,  ? 

-120 MOD a ang 14964 WCCACTI 13 8 0 
-120 0000 a -8 14961 WFCC5CTZ 15 0 0 

0 0 I I I20 oow 

, ~_ EHV Vol tages (500 kV) 

. 
Time( sec 1 

0 0  I I 1 x 0 0  
0 0  I I 12000 
0 0  I I 1m 
.i 0 1 I I ZCX 
0 0  I 1 I Z M O  
0 0  I I l 2 W U  

0 5 W U a  "bus l4Wl FWRWRN 5000 0 
0 5w0 s "bus I4033 NAVAJO 500 0 0 
0 50oD B vbui 15021 PALOVRDE 500 0 0 

0 5000 e vbus 15011 KYR6NE 500 0 0 
0 5000 a "bus 14005 WESWING 5W 0 0 

o 'mc ,, vb,,,$ Z ~ : R  urci, ' LH i::o n c 

0 

0 0  I I M5wo 
0 0  I I M 5 W O  
0 0  I I w 5 m  " P I I M! -:,xc 
0 0  I I M 5 W U  
0 0  I I m m o  

59 5WU a fbua 14001 FWRulRN 500 0 0 
59 5000 a fbus 14003 NAVAJO 500 0 0 
59 5000 e lbus 15021 P U V R D E  500 0 0 .,', ';<:,!(I .< 111,,.. Zflili8 h(:'CII, L," ,a! / >  c 
59 5wO I fbvs 15011 KYRWE 5W 0 0 
59 5000 a fbus 14035 WESTWING 500 0 0 

WESTERN ELECTRICITY COORDINATING COUNCIL 

MARCH 1 .  2010 
2014 HS3-SA APPROVED BASE CASE 
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2023 Heavy Summer Detailed Planning Case 

. _ _  Arizona Voltages (230 kV) EHV Vol tages (500 kV) 
1.20. 

120. 

- 120 

0 0  I I r m w  
0 0  I 1  l 2 0 W  
0 0 I I 1 2000 

0 0  I I 12000 

Time( sec ) 
0 5000 D vbuo 14231 lEsTyNGw 230 0 0 
0 5003 a "bus 14221 PPAPS W 230 0 0 

e vbui 14203 CASCRAPS 2W 0 0 

0 5000 D "bus 15232 RUDD ZX) 0 0 
p 5om o c  1 I !21!0? , ,,x .M. ~ M X  i iw  \ iz.: i (1 

_ _  Rotor Angles 

0.0 1 0 

0 0  I I 1200w0 
0 0  I I I Z O O o a O  

-,. I I l i ~ , m , ; ?  
0 0  I I I20 OW0 

Time( sec ) 
-120 W00 i) ang l4W3 CHOLLA4 22 0 0 

~ 1 2 0  WW a mg 15981 NAVAJO I 26 0 0 

-120 OM0 e mg 14967 WCC5CT2 15 0 0 

~ 1 2 0  ow0 a '"8 14914 FCNCN4CC 22 0 0 0 0 I I 120 0000 

-120 WW e arq 14964 WCCACT4 1 3 8  0 0 0 I I 120 0000 
lzii ~ni!, a .," ~ t w  w ~ i ~ e m  2.. i- r 

0 .50 .  . o  . -  
Time( sec ) 

0 0  1 1 I Z M O  
0 0  I I lxao 
, ,, I I I zm;' 

0 0  I I 1 2 x 0  

0 5WOa vbvl l4Wl FVJRMRN 5CWO 0 
0 5mO a "bus 14003 NAVAK 500 0 0 

0 5000 a vbur IS011 KYWNE 500 0 0 
0 5000 D vhls l4W5 WESWING SW 0 0 

0 0  I I l x x n  

g pyo : :E:: :;;;A 23 E 0 0  I I 12000  

Frequencies (500 kV) 
60.50 

59.50 
0 . 0  0 

0 0  I 1 605000 
0 0  I I 605mO 59 50W a fbua 14WI FWRMRN 500 0 0 

59 SO00 a ?bus 14003 NAVAJO 500 0 0 

.,la ,mX .I t i w i  28c!M MWl ii.11 inil 0 0  I I 60 5000 
C 

59 5WOa lbvs 14005 WESTWING 5 0 0 0  0 

Time( sec ) 

59 SO00 o f b u i  15021 PALOVRDE 5W 0 0 0; f f :; 5%: 
59 5W0 a lbvs 15011 KYRENE 500 0 0 0 0  I I m m  

WESTERN ELECTRICITY COORDINATING COUNCIL 
2014 HS3-SA APPROVED BASE CASE 
MARCH 1 ,  2010 
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, ~~ Ar i zona Vol tages (230 kV) 
I.  

0 .  

LU 

I 
~~ 

10‘. 0 

t 
50 

0 . 0  
Time( sec ) 

0 0  I I 1 2 m  
0 0  I I I 2 0 0 0  

, , I  I I ,::!::r 
0 0  I I 1 2 m  

0 5 m a  “bus 14231 WfSI7RGW2300 0 
0 5000 a vbvs 14221 PPAFSW2300 0 2 5 z a  vbvl 14203 CAS!XAE 2 3 0 0  0 

,I, ,. ,. \ti,,. ,c2m iFX”F \ 23.‘,  :, 
0 5032 a ubvs 15230 RUW2300 0 

:; I I I Z M O  

120 

- 120 

_ _  Rotor Angles 

Time( sec 

EHV Vol tages (500 kV) 
1.20 

I 

0.50.  . o  1 
Time( sec 

0 0  I I 1 2 m  
0 0  I I I 2 0 0 0  

0 0  I I l z m  
0 0  I I 1mw 

0 5 m a  vbvs l4Wl F w m  5 M O  0 
0 5000 a vbvs 14093 N A V U O S M  0 0 0 5000 a ”bus 15021 PALOVFDE 500 0 p 
0 5Mo a “bur 15011 KYR?NE 5W 0 0 
0 5Mo a vbvs 14005 WSlWlNG 500 0 0 

0 0  f f ,_ :mo i~l lr  afi.m urix i i : ~  ior ( 3  ,, 

Frequenc i es (500 kV) 
60.50. 

59.50. 

! 
Time( sec 

3 
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, In Ar izona Vol tages (230 kV) 

I 

, _n EHV V o l  tages (500 kV) 

Time( sec ) 
0 5000 L) v h s  14231 WESlWCW 230 0 0 
0 5 o W  a "bus 11221 PPAPS W 230 0 0 
0 50W a vbul 14203 CASCRAB 230 0 0 
/I ..\~!Y> ,, * ,,,,, 1.231' ,,.P,,i 23.' 5 J 
0 5000 a v b u ~  15230 RUDD 230 0 0 

0 0  I I l 2 0 W  
0 0 I I 1 2000 
0 0  I I 12000 

t o  j j ?go 

Time( sec ) 
0 0  I I I200000 
0 0  I I I Z O M M  

> ,Z",ri!r 
0 0 0  I I IPOWW 

0 0 I I I20 M O O  

~ 1 2 0  WW s -8 14903 CHOLLA4 22 0 0 
~ 1 2 0  WOO a '"8 14911 FCNCNlCC 22 0 0 
-120 WW a ang 15981 NAVAJO I 26 0 0 0 ;  j I I200WO 

;2$ WE0 ; ;pi ;ccA,x: y3 8 ,~ H 1200WOa aw 14961 WPCCSCl'2 15 0 0 

Time( sec 
0 

Frequent i es (500 k V )  
60.50.  

59.50. 

Time( sec 1 
59 5WOa fhur l l W l  FWFCORN 5000 0 
59 5000 a ?bus l l W 3  NAVAJO 5W 0 0 
59 5 M O  a fbvs 15021 P W R D E  5W 0 0 

~,1-1?,1 .* ,,,,, i i I i ? i R  U<t,.~,," 3-c . c 
5 9  5000 a [bus 15011 KYRME 500 0 0 
59 5000 a fbvo 14005 WESlWINC 5W 0 0 

WESTERN ELECTRICITY COORDINATING COUNCIL 

MARCH 1 .  2010 
2014 HS3-SA APPROVED BASE CASE 



2023 Heavy Summer Detailed Planning Case 

, 7n A r  izona Vol tages (230 kV) 
1.L.v 

I 

0.50. 

120. 

i 7n EHV Vol tages (500 kV) 

0 . -  
Time( sec ) Time( sec ) 

0 0  1 I I M W  
0 0  I I 12ooo 

. , ,  , I , z : w  
0 0  1 1  12000 
0 0  I I l M W  

o 5 m a  "bvS 14m1 m ~ u y m 5 c o o  o 
? ?  1 I I m m  

0 5000 a "bus 11003 NAVAJO 500 0 0 
0 5000 a rbve 15021 P U R D E  500 0 0 

0 5Mo a vbw 15011 PYRENE 500 0 0 
0 5000 a vbui 14005 WSlWlNC 500 0 0 

i, ,?t>Yl \h,. 1,1230 \Falib s 2 3 :  :, F il io00 ., "hllr 2,*XS UCT,'i I I:" 530 1 

0 0  1 I I Z m O  
0 0 1  I Izmo 
0 0  I I I Z M  
0 , )  1 I , X ! T  
0 0  I I Imx, 

0 5 N a a  vbvs 14231 yESTyNG*2300 0 
0 5000 s vbus 14221 PPAPS W 230 0 0 
0 5000 o vbul 14203 C A % M  230 0 

0 5 m a  "bus 15230 RUDD 2300 0 

An Rotor Angles 

0 0  I I Bo5WO 
0 0  I I 6 0 5 m  
0 0  I I 6 0 5 m  
n r I , i w c  
0 0  I I 6 0 5 0 0 0  
0 0  I , 6 0 5 0 3 0  

-120. 
0 .0  10'. 0 

Time( sec ) 

WESTERN ELECTRICITY COORDINATING COUNCIL 
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Ar  i zona Vol tages (230 kV) 
1.20 

0.50. 

Time( sec ) 
0 0  I I 1 ZOW 
0 0  I I 1 2 O M  

0 0  I I Izmo 
Y ?  j j f f f f  

Time( sec ) 
3 

1 m EHV Vol tages (500 kV) 
I .  L." 

0 . 5 0  
0 .0  _. 

Time( sec ) 
0 5 0 m a  rbuo l4Wl FOURCORN 5W 0 0 
0 5000 e "bus 14003 NAVAJO 500 0 0 
0 50W B vbvs I5021 PALOVNE 5 M  0 0 
:> iPO? 1 " l W i  ii,OiS U(TL.! :A;" io,- (1 0 
0 5WO B vbus 15011 KYFSNE 5 M  0 0 
0 5000 s v b w  14005 IESWING 500 0 0 

3 
0 0  I I l a m  
0 0 I I I 2000 
0 0  I I 1 2 O M  
:1 0 I I , X,!? 
0 0  I I I Z m O  
0 0  I I lzm 

. .  
Time( sec ) 

5 9 5 0 m a  <bus l4Wl FOURCORN 5WO 0 
59 5M0 a fbus 14003 NAVAJO 500 0 0 
59 5000 a fbus 15021 

59 5 W  a fbur 15011 KYRWE 5W 0 0 
59 5WO a fbuo 14005 YESTWING 500 0 0 

,<a :,,',!e :% ,/,, li 16<!IR ;E!?; E : 0 

0 0  I I 6 0 5 m  
0 0  I I 60 5 M O  
0 0 I I 60 5000 

I I i iP:i!liP 
0 0  I I 605WO 
0 0 I I 60 5000 

WESTERN ELECTRICITY COORDINATING COUNCIL 
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2014 HS3-SA APPROVED BASE CASE 
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2023 Heavy Summer Detailed Planning Case 

, In AI- izona Vol tages (230 kV) EHV Vol tages (500 kV) 
1 -Jn 

0 

0 0  I I l zom n 5 m  "bus 14231 w- 230.0 o 
n o  I I 1 2 m  0 5000 a "bus 14221 PPWS W 230 0 0 

0 5 M O  a vbvl 11203 CASCRWS 230 0 
0 5 W 0 a  "bus 15230 Rum2300 0 

0: f t. .>:!m , .l,,,, ,1230 0 3 ° F  , 2.1:; 5 0 
0 0  I I lzmo 

120 

-120. 

_ _  Rotor Angles 

WESTERN ELECTRICITY COORDINATING COUNCIL 

MARCH 1 ,  2010 
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. _ _  Ar i zona Vol tages (230 kV) 

3 
Time( sec ) 

0 0  I 1 I ZWO 
0 0  I I I 2w0 
0 0 I I I 2000 
0 r I I I n::, 
0 0  I I I Z O W  

0 5Wl a v h l a  14231 W E S T * N C I  230 0 0 
0 5003 e "bus 14221 P P m  W 230 0 0 
0 5wO e vbul 14203 CASCcRhps 230 ? 0 
(i PAY! ~ \b,,, ,123' 11.701 1 iJil I r 
O 5 0 m a  v h r  15230 RUW 2300 0 

120 

- 120 

_ _  Rotor Angles 

0 . 0  
Time( sec ) 

0 0  
0 0  
0 0  
? I  
0 0  0 0  

I20 ow0 s M g  14903 C M L U 4  22 0 0 

I20 :;,I,>, *? . ,? il03, .'x111:?I>1 2" ? 1~ 

I20 0000 a an8 14914 FCNCN4CC 22 0 0 
I20 O M 0  s ang 15981 NAVAJO I 26 0 0 

- I x )  0 m O  e are 14964 YUCCACT4 13 8 0 
I20 OW0 s '"8 14967 WpCC5CT2 I5 0 0 

0 

I 120 ww 
I izo WW 
I I20 0000 , IZS i,nw 
I I20 OM0 
I I20 0000 

-- EHV Vol tages (500 kV) 

Time( sec 

0 
Time( sec ) 

0 0  I I 60 5030 
0 0  I I 60 5 M O  59 sow a Pbus l4Wl FDURCORN 500 0 0 
0 0 I I 60 5000 59 SO00 B fbue 11003 NAVAJO 5 M  0 0 
o r  I I 6riDil:' 59 5000 e fbus 15021 PALOVRDE 500 0 0 

.i) -,(li.n .I rl,~. ,  i6OlS MTlII:.IB 5:R, n :' 0 0  I I Bo5000 
0 0  I I 60 5000 

59 5000 a fbvr 15011 KYENE 5W 0 0 
59 5 M O  a fbus 14005 YESWINC 500 0 0 

WESTERN ELECTRICITY COORDINATING COUNCIL 
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120 

- 120 

Rotor Angles 
. 00 

. 00 

Time( sec ) 
Ix) 0000 
I20 0000 
I20 0000 
I> 
120 om0 I r n  O M 0  

0 0  I 
0 0  I 
0 0  1 
c r  I 
0 0  1 0 0  I 

-12U om0 a mng 14903 M U 4  2 2  0 0 
~ I 2 U  Moo a ang 14914 FCNCN4CC 22 0 0 

I 2 C  MM e w 15981 NAVAJO I 2 6  0 0 
12:, J!!?,.. .I .,<; 1193, ,A:<nR" l  2" r " 

-1ZO0030a ~g 14964 WcucT4 1 3 8  0 
~ I Z V K W a  a q  14961 WFU5c I2  15 0 0 

.o . _  
Time( sec ) 

0 0  I I IMM 
0 0  I I I ZWO , , ,A'<:,: 
0 0  I I I Z M O  
0 0  I I I M M  

0 5mOa vbua l 4 M l  FWRMRN 5000 0 
0 5WO a "bur 14M3 NAVNO 500 0 0 ; 5W0 a vbui 15021 P U V I W E  500 0 0 

,i,..O .1 ih l l l  i h l . i S  UKI' ' i ."  io< /I c. 
0 VIW a "bus 15011 KYRENE 500 0 0 
0 50CC B "bus 14005 WESTWINC 500 0 0 

O P  1 I lm 

0 0  I I € 0 5 m  
0 0  I I 605000 
0 0  I I 5 0 5 m  

0 0  I I € 0 5 0 0 0  

5 9 5 0 0 0 ~  rbvs i imi F W R ~ R N  5wo o 
59 50CC a Ibus 14m3 NAVAJO 500 0 0 
59 5000 a fhs 15021 PAlLWIWE 500 0 0 
2') 5 " X  :< r l l l r i  26O4b wm! : i." '100 I- 0 
59 5a)o D fbw 15011 KYRENE 500 0 0 
59 5MO B fbus 14005 WESTWINC 500 0 0 

0; 1 1 
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I '  
............. 

59.50 

, In Ar i zona Vol tages (230 kV) 

.......... 

~~ EHV Vol tages (500 kV) 

120 

- 120 

0.0  
Time( sec ) 

10'. 0 

0 0  I I l 2 M o  
0 0  1 I I2000 

0 0  I I l 2 0 W  

0 5wO a vbuu 14231 WESTWNGW 230 0 0 
0 5000 n "bur 14221 PPAPS W 230 0 0 
0 5WO a vbul 14203 CASCRAB 230 0 

0 5WO s "bus 15230 RUDD 230 0 0 
0: ; ; ;$E r: :,o!r ,, \ I  ,,,. I . ' i 'O ,'l?li) s 23' <> '? 

Rotor Angles 
' .OO 

. 00 

Time( sec 1 
0 0 I 1 I20 0000 
0 0 I I 1200WO 
0 0 I I 120 0oDo 

0 0  I I 120 o w 0  
0 0  I I 1 2 0 0 m  

-120 Ow0 D ~g 14803 CWLLA4 22 0 0 
-120 0000 d '"8 11911 FCNGN4CC 22 0 0 

I20 OW0 a ann 15981 NAVAJO I 26 0 0 
I>!: :SOC!C ,# ..,R l i t i l l  ~ ~ 0 ~ R I ; l  2 1  0 

-120 O m  a mg 14964 WCCACTI 13 8 0 
I20 0000 a an8 14967 WpcC5CT2 15 0 0 

I, rI I I i i i  (ne: P 

0 0  1 I 1 2 m  
0 0  I I I 2 o w  
0 0  1 I 12000 
i .0  1 ! ,>ow 
0 0  I I 1mw 
0 0  I I I2000 

0 5Om a vbvo 14001 FWRCORN Yn 0 0 
0 5Om a "bus 14003 NAVAJO 500 0 0 
0 5 O w  LI vbuu 15021 P*LayRDE 500 0 0 
,~ Z,,G,' 3 "I,,'% ZhS.,S Kc,":";I, !:::cl i! 0 
0 5wO a r h s  15011 KYRFNE 5W 0 0 
0 5 m O o  w h o  14005 WESTWING 5000 0 

0 
0 0  I I W5WO 
0 0  I I 6 0 5 0 0 0  
0 0  I I 6 0 5 0 0 0  
? P  I , tX!m!? 
0 0  I I W5WO 
0 0  I I W M W  

59 5mO B lbua 14001 WRWRA 500 0 0 
59 5WO a fbus 14003 NAVAJO 500 0 0 
59 5000 d fbus 15021 PUVRDE 500 p 0 .,,, I ,,,,, l ( . l . I  ill,,.. 2,illW w?,:lL."5,>" 0 
59 5000 a fbvs 15011 KYRENE 500 0 0 
59 5000 a fbus 14005 WESTWING 500 0 0 
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. 

0 .50  

120 

- 120 

-. 

-. 

Arizona Vol tages (230 kV) 

' " O r  

rimel sec 
0 0  I I I m m  
0 0  I I 1 2 M o  

0 0  I I I zw0 

0 5 m o a  rbvs 14231 wEsmcv2300 0 
0 5000 s "bus 14221 WAF5 W 230 0 0 0 5000 a rbvl 14203 CASCRWS 230 0 

0 5 M O a  vhrr 15230 RUDD230 0 0 
0 0 f f f $::; ..c-:, , \h,,, ,',23i ili", , 23;;  I 0 

_ _  Rotor Angles 

Time( sec 
-1ZUOCWa ~g 14903 

I r n  0000 a eng 14914 
I20  WM a '"8 15981 
I>!: :1w, .I L 11031 

-120 WW a ~g 14064 
-120 OM0 a ens 14987 

0 0  I I IMOCW 
0 0  I I 1 m m 0  
0 0  I I Imam0 
? (' I I l i ^  nn3i 
0 0  I I I m m o  
0 0  I I I200000 

0 0  I I 1 2 m  
0 0  I I I moo 
I I I l m x i  

0 0  I I l 2Dm 
0 0  I I I 2 w o  

0 5 0 m a  " b o  14m1 FWRCWN 5wo 0 
0 50M a "bus 14003 NAVAJO 500 0 0 
0 5000 e "bur 15021 P W E  500 0 
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0 5mO a vbuo l50lI KYRFNE 5 W  0 0 
0 S m O  a v b l r  14WS U E m l N C  5WO 0 

Frequenc i es (500 kV) 
60.50.  

59.50. 
0 

0 0  I I 
0 0  I L 
0 0  I I 

s a  1 ; 
0 0  I I 

WESTERN ELECTRICITY COORDINATING COUNCIL 

MARCH 1 ,  2010 
2014 HS3-SA APPROVED BASE CASE 

Page 1 



2023 Heavy Summer Detailed Planning Case 
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. _ _  Ar i zona Vol tages (230 kv) . n_ EHV Vol tages (500 kV) 
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, 3n EHV Vol tages (500 kV) 

Time( sec ) 
3 

60.50 Frequencies (500 kV) 

I 

59.50. 

Time( sec 1 
3 

WESTERN ELECTRICITY COORDINATING COUNCIL 

MARCH 1 .  2010 . 
2014 HS3-SA APPROVED BASE CASE 



2023 Heavy Summer Detailed Planning Case 

1. 

0 .  

120 

Arizona Voltages (230 kV) 
20 

50 
0.0 1 

Time( sec 1 
0 

-- Rotor Angles 

- 120 

Timef sec 1 

. n_ EHV Vol tages (500 kV) 

0 

WESTERN ELECTRICITY COORDINATING COUNCIL 
2014 HS3-SA APPROVED BASE CASE 
MARCH 1 ,  2010 

Page 1 



2023 Heavy Summer Detailed Planning Case 
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59 5030 a fb"* 14001 fwRmRN yx) 0 0 0 0  o o I I 1 6 0 5 O W  I 60 soon 

0 0 I I 60 5000 
59 5000 a fbur 1 4 ~ 3  NAVAJO 500 o o 

i ! l  I I 0P:Ocr 
59 5 m  a fbvs 15021 PALOVRDE 5m n o 

0 0 I I 60 5000 
,,'1 mx~ .* t,,,,., 260,s U?lII:,L,H in,: ,? r 
59 5WO a fbvr 15011 KM(UIE yx) 0 0 
5 9 5 W O a  fbvs 14M5 WE5lWINC 5 M O  0 n o  I I 60 5000 

WESTERN ELECTRICITY COORDINATING COUNCIL 

MARCH 1 ,  2010 
2014 HS3-SA APPROVED BASE CASE 

Page 1 



2023 Heavy Summer Detailed Planning Case 
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59 5020 D rhus 15011 KYRENE 500 0 0 0 0  I I M5Mo 
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Ar izona Vol tages (230 kV) 
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, In Ar izona Vol tages (230 kV) 
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, ?n Ar izona Vol tages (230 kV) 
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1.20 

0 .50  

Time( sec 
3 

0 0  I I 1m 
0 0  I I l z o w  

0 0  I I 1m 

0 SOW B vbvo 1 4 W I  FWRCORN 5mO 0 
0 5000 a rbvr 14003 NAVUO 500 0 0 
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0 5 M  B "bus 1 4 0 0 5  WESTWING 500 0 0 

0 ;  I I l zmo 
0 ( I ,  I I , llil,, 

0 5wO e v b v ~  15011 KYRUIE 5W 0 0 0 0  I I l Z M 0  

0 0  I I I r n W  
0 0  I I l 2 O M  
0 0  I I ,2000 
D 0 I I I 
0 0  I I I Z M O  

0 5mO e "bus 1 4 2 3 1  WESTWNCW 230 0 0 
0 5mO e "bus 14221 PPAPS W 230 0 0 

0 YXU I I  vbui 15230 RUDD 5% 0 0 

vbul 1 4 2 0 3  CA 
>1111* 1,:i3ii i.1 

Time( sec ) 
0 0  I I w5mO 
0 0  1 1 6 0 5 m o  
0 0  L 1 6 0 5 0 0 0  
P O  , , ,;l!:,cml! 
0 0  I I Bo5WO 
0 0  I 1  W5WO 

59 5000 a fbur l 4 W l  FWRUlRN 500 0 0 
59 5000 a fbus 14003 NAVAJO 500 0 0 
19 5000 a fbu i  15021 PAUIVRDE 500 0 0 

59 5000 a Pbvs l50ll KYRENE 500 0 0 
59 5000 a l b w  14005 YZSTllNC 500 0 0 

.+a lrril . t ~ ~ , , , .  m m  u m . . i n  m o r 

WESTERN ELECTRICITY COORDINATING COUNCIL 

MARCH 1 ,  2010 
2014 HS3-SA APPROVED BASE CASE 

Page 1 



2023 Heavy Summer Detailed Planning Case 
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